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Abstract 
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education nor in their teacher education course work. Yet, they are responsible for preparing children for 
future careers, including the growing field of computer science, which should be integrated as early as 
possible into the general education curriculum to build awareness, interest, and ultimately, skills. In this 
study, preservice teachers in a K-6 reading interventions class were trained in Scratch and provided a 
template to use with children struggling in various aspects of literacy. This article examines how 
preservice teachers perceive the relationship between coding and literacy through the theoretical 
framework of gaming, and whether they would include coding in literacy instruction. Results indicate 
preservice teachers do not feel confident enough in their teaching abilities to feel comfortable integrating 
coding into literacy instruction. Lack of prior knowledge and time constraints contributed to those that 
chose not to participate. Success occurred as Scratch was found to be motivating and individualized 
when using self-selected pictures and voice to connect to the written word, supporting children’s literacy 
learning. 
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Preservice Teacher Perceptions of Coding in Literacy Instruction 
 There are currently 500,000 open computing positions in the United States, yet America’s 
education system does not provide widespread access to computer science, indicated by the fact 
that only 35% of high schools teach computer science (Computer Science Teachers Association, 
2018). Very few states have adopted strategic plans, standards, and certification programs related 
to computer science (CS), yet Indiana is one state that has. Although the state has a clear 
pathway to certify CS teachers, only one CS teacher graduated in Indiana in 2016, making it 
difficult to prepare children to fill the current (2017) 4,701 CS job openings in Indiana 
(Computer Science Teachers Association, 2018). Although lacking a plethora of certified CS 
teachers, children can still learn about coding from general education teachers as there are 
parallels between reading and writing code and reading and writing text (Vee, 2017).  
Coding is a language (Baker-Doyle, 2018) that requires sequence to work, just like math 
requires an order of operations and literature follows plot lines. Programmers write using 
symbols that are designed to be read, then executed by a computer (Vee, 2017). Relatedly, letters 
are symbols that must be in a specific order to form words, and words are put in logical order to 
create comprehensible sentences. Similar to traditional writing, programming is a method to 
organize information (Vee, 2017). Children need to crack the code to understand computer 
programming languages, just as they need to decipher the alphabetic code to read (Eulenberg, 
1982; Gee, 2013; Hutchison, Nadolny, & Estapa, 2015; Thompson et al., 2018), as 
comprehension of computer programming languages occur in the same part of the brain as 
natural language (Portnoff, 2018) . Computers make many think only of STEM skills, but in 
essence, they can be better described as embodiments of language, communication, and the 
entirety of the human condition (Eulenberg, 1982; Portnoff, 2018). Processing like a computer 
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requires computational thinking, which embodies a vast skillset that includes problem-solving 
and idea formation (Wing, 2006), but also encompasses reading, building, and writing (Vee, 
2017).  
The English language follows generalizations (Gribbin, 1996). For example, the “i before 
e except after c” notion applies to words such as “believe” and “receive;” but not to “weigh” and 
“species.” Sight words (recognized at a glance) and high-frequency words (appear most often in 
text), are categorized as phonetically decodable or include irregular spellings and are generally 
memorized (Farrell, Hunter, & Osenga, 2019). Kindergarten and first grade students spend much 
time learning sight words to improve reading fluency, which in turn supports comprehension and 
understanding of text, and allows students to begin to shift toward the integration of written, oral, 
and visual communication (Hagge, 2017). In the same way, students of programming must learn 
basic commands and the structure of the coding language in order to improve fluency and build 
more advanced programs (Codeacademy, n.d.).  
This investigative case study examined the interplay of literacy development and coding 
via one-on-one interactions between preservice teachers and elementary students. Preservice 
teachers tutored children in a literacy interventions course who encountered literacy challenges, 
such as sight word acquisition, and made determinations about the integration of coding 
activities within their instruction. This study was guided by the following research questions:  
1. How do preservice teachers perceive the relationship between coding and literacy, and 
specifically the teaching of sight word acquisition through the online coding environment 
Scratch? 
2. How do preservice teachers perceive the relationship between gaming and literacy 
acquisition in elementary students?  
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3. What obstacles do preservice teachers encounter when making choices to include online 
game-based coding in literacy instruction? 
Discovering a possible connection between coding and literacy could promote computer 
science or computational thinking in the classroom and motivate children who struggle in 
literacy. This study builds on previous research in game-based learning (Gee, 2008; 2013; 
Papert, 1980) and literacy and coding instruction (Kidd, et al., 2014; Thompson, et al., 2018; 
Vee, 2017). It may also provide teachers with additional tools to consider how and when to 
integrate coding skills within their elementary level literacy curriculum where computer science 
instruction may be new to teachers or not perceived as appropriate, practical, or worthwhile to 
incorporate in their classrooms. 
Theoretical Framework 
While the connection between learning outcomes and technology is often unclear in the 
literature, there is evidence that under the right conditions, technology can be useful in advancing 
learning when there is a clear and meaningful connection between the two (Bouygues, 2019). For 
example, if technology usage in reading instruction simply incorporates digital storybooks or 
online drill and practice, it can be detrimental to reading retention for younger children (Yienger, 
2016). However, when technology is used purposefully within traditional literacy instruction, it 
can help students form new and meaningful connections, as demonstrated by the way video-
based gaming engages children in reading and writing (Gee, 2008). In particular, game-like 
environments that integrate problem-solving, goal attainment, and other motivational elements 
can offer students high levels of learning attainment (National Academies of Sciences, 
Engineering, and Medicine, 2018).  
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Gee (2013) offered a framework in understanding how game environments, such as those 
found in online coding apps Code.org and Scratch (scratch.mit.edu), assist in learning noting that 
video gaming itself is a form of literacy. He referred to a “good” game environment as one that 
enables and reinforces learning, active exploration, and player autonomy, which a coding app 
such as Scratch allows due to the open-ended nature and full user control (Hagge, 2017; Kafai & 
Burke, 2014; Thompson, et al., 2018). Table 1 provides a brief summary of this framework, 
featuring those principles most pertinent to the current study.  
Table 1 
Gee’s (2013) Selected Principles of Effective Game-Based Learning Environments 
Principle Description 
Co-design Quality game-based learning involves the 
learner actively as an author, rather than a 
mere passive participant. 
Customization  A good game allows players to adapt the 
environment to their needs.  
Manipulation Players can manipulate tools that enhance and 
extend their effectiveness. 
Problem-Solving Good game-based learning involves the 
solving of complex problems that allow 
multiple solutions. 
“Sandboxing” Good games allow players to experiment, fail, 
and try again with safety. 
Pleasant frustration Game-players learn best when they are at the 
edge of challenge, and when the environment 
is neither too easy nor too difficult. 
Identity Deep learning in a game-based environment 
requires that the player is committed and 
invested, which correlates to how well the 
player can see themselves as part of the story. 
Situated Meaning Meaning of words and concepts is situated 
within the game environment, but they are 
most powerful for the learner when they can 
be tied to world experience. 
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If it can be accepted that literacy refers to any process of decoding meaning through the 
use of symbols (Eulenberg, 1982; Gee, 2013; Hutchison, Nadolny, & Estapa, 2015; Thompson et 
al., 2018), then code, and therefore the games that are both created by it and teach its use, are 
also a form of literacy. Gee (2013) argued that when playing a game, learners must decode the 
design and produce new solutions, similar to the process of decoding letters and writing words. 
Further, when designed well, games include assessment and can create motivation for players to 
continue evolving their knowledge and skills by offering well-ordered problems that offer 
challenges that are difficult but attainable, allowing players to practice at higher and higher 
levels of expertise as their skills grow (Gee, 2008). Once one set of skills is mastered, another, 
slightly more advanced cycle of practice and attainment is presented. In this way, game-based 
learning and literacy are closely linked, as students learn to decode and construct letters, then 
words, then sentences, and so on.  
Furthermore, Gee (2013), as well as Prensky (2006), discussed the nature of games as a 
form of storytelling, which in turn builds literacy skills. The player is also an author, creating her 
story as she manipulates and explores the game world. Learning and navigating any computer-
mediated game environment also typically requires the player to take on a persona, and to 
explore the ideas of character, narrative, and genre, which Gee (2013) called the Identity 
Principle. In addition, the concept of the Situated Meaning Principle allows players to explore 
the meanings of symbols, words, artifacts, and texts as they are situated within the virtual 
environment. Conventional items that the player recognizes from the real world may take on new 
meanings and contexts in the game world, expanding understanding of what is not only possible, 
but also what is impossible. As Prensky (2006) noted, there is a great deal of power in a game’s 
ability to expand the imagination, and as such, storytelling capability and potential.  
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It is with this game-based learning framework provided by Gee (2013) and Prensky 
(2006) that the current study is informed. Coding is offered as both a complement to and a 
component of literacy development, through the lens of a game-like online environment (the 
coding app Scratch) that offers continuously increasing challenges to learners.  
Review of Literature 
The International Literacy Association developed a Literacy Glossary (2020) to define 
terms as a shared vocabulary for the profession as both language and literacy are evolving. 
Literacy is defined as: 
The ability to identify, understand, interpret, create, compute, and communicate using 
visual, audible, and digital materials across disciplines and in any context. Over time, 
literacy has been applied to a wide range of activities and appears as computer literacy, 
math literacy, or dietary literacy; in such contexts, it refers to basic knowledge of rather 
than to anything specific to reading and writing (section L). 
This definition does not directly address the National Reading Panel’s (2020) five key concepts 
of reading instruction (phonemic awareness, phonics, fluency, vocabulary, and comprehension) 
or writing, but does reference basic knowledge of digital materials and computer literacy. The 
definition of literacy relates to digital technology as it is ever changing due to the pace in which 
new technologies emerge (Eulenberg, 1982; Hutchison et al., 2016). Related to computer 
literacy, the programming language LOGO for children was introduced in the late 1960’s, yet 
coding in schools has only recently made a comeback (Bers, 2018) and the practices of reading 
and writing human languages directly compares to programming (Vee, 2017). Programmers who 
write code produce step-by-step directions for a computer to complete a task (Hutchison et al., 
2016; Vee, 2017). Coding and literacy share similarities as both use a symbol system 
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(programming language and natural written language) and technology (computer and 
paper/pencil) to communicate through a sharable product (Bers, 2018). However, the computer 
literacies involve added layers to account for new possibilities (Warschauer, 2004). The National 
Reading Panel (2020) concluded that the availability of computer technology research related to 
reading indicates it may help children read. With the growing number of jobs in computer 
science, a need for educating children in coding has surfaced. There is a call to include coding in 
elementary classrooms as younger children are more open to embrace new concepts, find it 
motivating, and develop life-long skills (Randles, 2020). 
Coding is something that most preservice teachers were not exposed to during their K-12 
education as it was not part of school curriculum and still is lacking in many states. As of 2018, 
only six states had strategic plans for K-12 computer science, including Arkansas, Hawaii, New 
Hampshire, North Carolina, Rhode Island, and Wyoming (Computer Science Teachers 
Association, 2018). More states (twenty-two) have adopted K-12 computer science standards 
(Computer Science Teachers Association, 2018), and fifteen have implemented requirements that 
students must graduate high school with at least one computer science credit. While thirty-three 
states and Washington, D.C. offer computer science teacher certification options, it is clear that 
more work is needed in order for state legislation, standards, and teacher preparation programs to 
fully address the issue of educating teachers to understand computer science and implement it in 
their classrooms (Computer Science Teachers Association, 2018). One start would be to 
incorporate computational thinking. Wing (2006) argued computational thinking is a 
fundamental skill that all children should engage in as it promotes analytical thinking and 
problem solving. This is needed to meet computer science standards which are meant to be 
inquiry-based and hands-on related to both concepts and practices as specifically named in 
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Indiana’s standards (Indiana Department of Education, 2017). However, just the word “coding” 
may intimidate many elementary education majors as thoughts turn to challenging programming 
languages. Yet, coding refers to a type of logical thinking, involving problem solving, 
sequencing, and planning which can be done prior to actually writing computer code. 
Understanding the vocabulary of computer programming is a necessary part of computational 
literacy to think and read like programmers (Grafwallner, 2018), and viewing the standards puts 
it into perspective. For example, one Indiana K-2 coding standard (Indiana Department of 
Education, 2017) under the heading “data and information” states: 
K-2.DI.1 Use technology resources to solve age-appropriate problems and communicate 
thoughts, ideas, or stories in a step-by-step manner. 
This is done often in K-2 classrooms through story retell and writing. Enabling children to see 
sequence helps to identify relationships between the spoken and written word and to make 
predictions of letter sound relationship and word order (Kidd, et al., 2014). By explicitly teaching 
it as coding, this allows children to see the relationship to reading and writing, and builds on 
their prior knowledge. Similarly, the Indiana CS standards for grades 3-5 (2017) are 
developmentally appropriate and cross-curricular. For example, an “impact and culture” standard 
states: 
3-5.IC.3 Evaluate the accuracy, relevance, appropriateness, comprehensiveness, and 
biases that occur in electronic information sources. 
This standard relates to critical literacy theory (Behrman, 2006) as students navigate text to 
better understand the world by developing literacy skills to identify biases in language and 
critically think about societal issues (Baker-Doyle, 2018; DeVries, 2015). This also connects to 
media literacy defined as understanding, interpreting, and critiquing media, as in the case of fake 
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news (Common Sense Education, 2017); however, it also entails creative and social expression, 
and other technical skills (Peppler, Santo, Gresalfi, & Tekinbas, 2014). These connections have 
become more apparent through the Hour of Code.  
 The Hour of Code was started as a one-hour introduction to computer science with the 
goal of showing that it is fun and creative (Hour of Code, 2019). The website offers tutorials and 
guides to make planning easy. For instance, following a unit on story writing and the Hour of 
Code, one English teacher combined these by having her students compare and contrast novels to 
computer games and saw many similarities such as how games are often constructed from stories 
(Bradley, 2017). Coding stories have been found to be an effective way to introduce students to 
coding (Burke, O’Byrne, & Kafai, 2016). Next, they brainstormed computer game design 
connected to their written works and developed games through Scratch (Bradley, 2017). This 
type of design thinking posits the learner as an active constructor of knowledge (Papert, 1980; 
Peppler, Santo, Gresalfi, & Tekinbas, 2014; Warschauer, 2004). This lesson incorporated higher-
order thinking skills as students created written stories, applied them to gaming, then generated a 
product through Scratch, the highest level of Bloom’s Taxonomy (Krathwohl, 2002).  
Computer science learning activities are often structured like games allowing students to 
think logically through steps within highly motivational, problem-based environments that 
integrate a variety of skills including media and text literacies, in order to come up with viable 
solutions and meet the goals set forth within the game (Hagge, 2017; Hutchison et al., 2015). 
Well-designed games include problem-solving skills and player feedback to support learning 
(Gee, 2013). The app Scratch Jr. and the website Scratch teach coding literacy through games 
and interactive stories. It is meant to introduce coding to users that lack experience as they snap 
together visual programming blocks with a mouse, similar to building with LEGOs (Hagge, 
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2017). Scratch Jr. is a free app for young children (ages 5-7) to program interactive stories and 
games (MIT Media Lab, n.d.-a).  
Traditional print literacy skills support children’s ability to create with Scratch as the 
commands require users to read and write (Peppler & Warschauer, 2011). The string of 
commands in Scratch must be meaningfully put together in grammatical combinations (Peppler 
& Warschauer, 2011). Just like children learn to read in grades K-3 and read to learn in grades 4-
6 (Chall, 1983), with Scratch Jr., children are not just learning to code but are coding to learn 
(MIT Media Lab, n.d.-a). Related to the stages of writing (Calkins, 1986), coding is a process to 
construct a narrative (Burke, et al., 2016). Following this principle, coding can support other 
academic learning skills, and as children code, they create and express themselves, developing 
sequencing skills as well as the ability to read and write, including sight words.  
However, any game to promote literacy must be paired with carefully planned and well-
designed lessons to meet learning objectives (Hutchison et al., 2016). Scratch is recommended 
for ages 8-16 and is an online community where students can create their own interactive stories, 
games, and interactions and share them with people around the world (MIT Media Lab, n.d.-b). 
Scratch 3.0 was released on January 2, 2019, allowing projects and play on tablets as well as 
computers. A unique aspect of Scratch is that all projects must be “remixable,” meaning users 
can make copies of someone else’s project and add their own ideas, resulting in a remix with the 
thinking that collaboration creates often improved and interesting projects (Baker-Doyle, 2018; 
MIT Media Lab, n.d.-a; Peppler, Santo, Gresalfi, & Tekinbas, 2014). This allows students to 
move beyond receivers of knowledge to producers of knowledge, a higher-order thinking skill 
(Kafai & Burke, 2014; Krathwohl, 2002; Lee, 2011). Additionally, deeper literacy practices are 
experienced. Hagge (2017) identified five Scratch activities promoting different types of literacy, 
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such as how visual literacy is deepened as children read graphical forms of instructions in 
projects, and how socio-emotional literacy is strengthened while collaborating with Scratch 
members to create a digital story.  
Methods 
The study used an investigative case study approach using qualitative data from open-
ended written responses, observations, and focus groups. This method allowed common themes 
to emerge in support of the central research questions (Yin, 2009).  
Setting 
Western Elementary School (WES – a pseudonym) is a Title 1, K-6 public school located 
in the rural Midwest. It has shown steady growth over the last 10 years serving 484 students 
during the 2018-19 year. The community is primarily White (89%), with an 11% (5% Hispanic, 
1% Black, 5% two or more races) minority rate and a 36% free/reduced meal rate. Participating 
preservice teachers (PSTs) attend a nearby public, four-year, master’s-granting regional 
university located within five miles of WES and attracting students from the local community as 
well as others within a three-county radius. 
Participants and Course 
Elementary education and early childhood majors take the course Literacy Interventions 
the semester prior to student teaching to learn how to assess and address the literacy needs of 
elementary children. This is an intense, field-based course where PSTs have a heavy, yet 
purposeful, workload to prepare them for student teaching and working with readers who 
struggle. PSTs tend to leave the course confident and viewing themselves as a professional. This 
is a strengths-based class meaning even though each child has a literacy need, individualized 
instruction is planned to be motivating and build on student strengths. Tutoring occurs two times 
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per week in 30-minute sessions and texts are chosen based on student interest. The first three 
weeks of the course take place on campus and is intense as PSTs learn how to assess children’s 
reading, writing, and spelling; and to plan instruction using research-based literacy strategies. 
Some of the course requirements include lesson planning, writing initial and final student 
reports, and planning hands-on, engaging instruction to meet individual student needs. 
During the fall 2018 semester, 31 PSTs were enrolled in the course tutoring 62 
elementary children at WES. The students were recommended by their teachers to participate in 
tutoring and the principal worked with the university professor on scheduling. Teachers look at 
children’s test scores and classroom performance to determine eligibility. Data was derived from 
the following sources: NWEA Measures of Academic Progress (given 3 times per year, all grade 
levels); ISTEP (Indiana’s annual summative assessment for grades 3-6); IREAD-3 (Indiana 
Reading Evaluation and Determination summative assessment given annually to 3rd grade 
children to measure foundational reading skills); and Star Reading (to determine reading level, 
given annually to 3rd-6th grade children). Tutoring needs varied by child and grade level but 
generally relate to phonemic awareness, phonics, fluency, vocabulary, comprehension and/or 
writing. Children already identified as Title 1 are not eligible for tutoring. The children were 
pulled out of their classroom for one-on-one tutoring which took place in the hallway, library, or 
cafeteria. Each PST tutored either a kindergarten or first grade student; and a third or fourth 
grade student, each for 30 minutes for a total of one hour per week per student. Western 
Elementary School provided a classroom, computer, and projector for the course instructor to 
conduct class in for one hour per week. This is advantageous as tutoring struggles and successes 
can be addressed and shared immediately following tutoring. The spring 2019 semester was 
similar with 17 enrolled PSTs tutoring 34 children. This course has been at WES since 2015 and 
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a strong school/university partnership has been established. Teachers value this course as 
indicated by their willingness to allow children to leave their classrooms for tutoring and they 
know a literacy professor is supervising instruction. PSTs assess their tutees at the beginning and 
end of the semester and write detailed reports on their findings that are shared with the teachers. 
Additionally, PSTs provide teachers with copies of their lesson plans and anecdotal notes each 
time they tutor. 
Coding 
The research study was co-planned by the course instructor, who specializes in reading 
education; and an instructional design professor, an expert in technology. Both were interested in 
examining potential connections between coding and literacy. The WES principal endorsed the 
study and IRB approval was obtained. The purpose of the study was to examine PSTs knowledge 
and perceptions of coding and literacy, as well as whether Scratch supports children struggling in 
literacy. During the fall 2018 semester, the researchers presented information regarding the 
coding study during class time at WES, explaining that programming is a language and coding 
commands need to be put in a certain order to get a desired result; similarly of course, letters 
need to be put in a precise sequence to spell a word, and syntax is necessary for sentence 
meaning. The PSTs were familiar with information related to reading. For example, all had to do 
a running record and analyze the results which included examining whether the child used 
semantics, syntax or visual cues when deciphering words. PSTs had already started tutoring, and 
since all were working with a kindergarten or first grade student, sight word knowledge was a 
frequent part of their lessons. WES lacked technology having only one computer lab for their K-
6 school, so the thought was that the children might be motivated to learn with the novelty of 
technology. Additionally, PSTs had the workload of planning four lessons per week for tutoring, 
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so the researchers thought it would be appealing to include Scratch for the word study portion of 
the required lesson plan to lessen the time it took to plan instruction. The PSTs were told that the 
researchers had developed a sight word remix (template) through Scratch that they could 
incorporate in lesson planning (Appendix A). The remix was a sight word game that included a 
cat (a “sprite”) and preprogrammed sight words. Children would hear a word, then click on the 
matching written word (from three choices). The provided remix could be edited by the PST and 
child to make it personal and motivating. For example, the child’s voice could be recorded 
saying the sight words and pictures that the child related to the word could be added from either 
the Internet or photos the tutor and tutee took together to personalize the learning and motivate 
the student. 
To participate in the study, assessment needed to indicate the child had a literacy need 
related to sight words. However, any PST could attend the Scratch training on campus, even if 
they did not participate in the study. The PST time requirement for study participation included 
Scratch training at the beginning of the semester and answering questions to gather prior 
knowledge from the fall 2018 semester (Appendix B), pre-study questions related to expectations 
during the spring 2019 semester (Appendix C), and focus group participation (Appendix D) at 
the end of the semester; less than a two hour time commitment. Additionally, the researchers 
would observe each PST using Scratch with their student. There was not a set number of 
observations as the focus of tutoring needed to be on the child’s needs, not the research study. 
Therefore, data was collected from the PST and two researchers. 
Based on PST focus group feedback at the end of the fall 2018 semester, minor 
adjustments to the study were made for the spring 2019 semester. For example, an assignment 
was added to the syllabus to include more specific training on coding and Scratch during the on-
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campus portion of the class prior to going to WES. No additional time outside of class was 
required for PSTs to participate in the 2019 study and all received Scratch coding training, 
although WES children still first needed to be identified as requiring sight word tutoring to 
participate in the study. 
Data Collection and Analysis Procedures 
As indicated previously, data was collected from PSTs before, during, and after they 
worked with identified students on sight word acquisition through questionnaires, observation, 
and focus groups. The two researchers participated in observations and focus groups at two 
different times, as well as worked separately on coding the responses to the short answer item to 
add inter-rater reliability to the identification of the categories. Open coding was applied to allow 
for emergent patterns and themes, which were then categorized (Creswell, 2013). Data analysis 
resulted in a number of themes, including confidence in prior knowledge and skills, the need for 
additional training in both coding and literacy teaching strategies, time commitments, concerns 
over university obligations, and interest in technology.  
Results 
 Due to a number of factors, as described further in the focus group results, only one PST, 
referred to by the pseudonym Allison, completed full participation in the study. The PST was 
observed with her student on two separate occasions with each researcher independently, 
completed questionnaires, and discussed her experiences with the researchers after concluding 
her time with her assigned student. While the study did not yield more individual participants 
when it came to employing Scratch, it did allow the researchers to explore the obstacles that all 
PSTs in the study group faced in terms of incorporating a tool like Scratch into their literacy 
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instruction, which in turn helped to re-shape the research questions and the lens through which 
the case study was viewed.  
Scratch in Sight Word Acquisition 
 Allison used the Scratch remix provided by the researchers with the kindergarten child 
she tutored. Allison’s student was struggling with learning sight words and he was so quiet that 
she had trouble communicating with him to determine his specific needs. By incorporating 
technology, she hoped it would motivate him and strengthen their relationship. She also chose to 
participate in the study as her own kindergarten son was struggling in school and was motivated 
by technology. She hoped that what she learned in the study could be used with her child and in 
her future classroom.  
 Allison said the addition of Scratch was the thing her student was the most engaged with 
throughout the semester due to his interest in Minecraft and technology. “It was the first time he 
smiled,” she noted in her post-study interview. What helped the most for him in learning sight 
words was allowing him to choose pictures to go with the sight words. For example, while the 
researcher was observing, the child chose a picture to go with the word given. He was quite 
talkative with Allison during this activity. She reported later that he really enjoyed having choice 
in the pictures he matched with the words Allison chose for him and was overall satisfied with 
Scratch and learning. Her son also benefitted from and enjoyed coding so much that he was 
receiving Botley the Coding Robot for Christmas.  
There were some struggles. For example, Allison felt like she did not have enough time 
to use Scratch adequately with her student, and suggested that Scratch be taught to all PSTs in 
the class before tutoring. In this way, PSTs would be more prepared to use it even if the child 
they tutored was not struggling in the area of sight word acquisition. Allison prepared teacher 
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recommendations and an end-of-tutoring letter to his family where she suggested continuation of 
Scratch coding to learn sight words. She also struggled as the student viewed the time as “play” 
and did not appear to immediately understand the correlation between coding and learning. 
Limited Interest and PST Concerns 
 Although only Allison used Scratch with her student, two other PSTs, Molly and Richard 
(pseudonyms), came to the off-campus Scratch training, showed interest in using it during the 
fall 2018 semester, and participated in the post-semester focus group. Molly said she wanted to 
participate in the study because she thinks “coding is cool.” However, as a senior she felt her 
schedule was too full to include the time needed to educate herself beyond the Scratch training to 
be truly comfortable in using the tool. She felt that coding should have been offered in her 
technology class so she could use it in her teaching methods classes, such as this one. Yet, she 
took the technology course early in her college career and wished she would have taken it later 
as she had forgotten the content since she was not able to use it with children. She felt Scratch 
could be used to promote literacy in other ways, especially writing. For example, if punctuation 
is omitted in writing, there are problems, just like if you skip something in coding, the program 
will not work.  
 Similarly, Richard indicated that he had taken the technology class several semesters 
prior, and had not spent time practicing many skills learned there since. He also noted that he felt 
pressure to spend his limited time on other classes and in preparation for student teaching the 
following semester, as university requirements had changed and he felt he needed more time to 
adequately prepare to meet the challenge. However, he also indicated that despite these concerns, 
he would have gladly worked with his student using Scratch had his student seemed interested in 
technology. In his case, he found that non-digital routes seemed to work better in tutoring 
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sessions, and after reflection on the student’s needs and interests, did not feel that introducing 
coding would benefit the student. 
Focus Group Results 
 The majority of the PSTs who did not participate in the study said they did not have time. 
They did not feel they could attend the additional training or take the time to better learn coding. 
Most felt overwhelmed as it was the semester prior to student teaching and there were many 
changes happening at the university, including the addition of the EdTPA external evaluation, set 
to occur during the student teaching semester. Many indicated feeling so overwhelmed with 
learning how to help children struggling in literacy with research-based reading strategies that 
they simply did not want to take on something else. In addition, several were simply not 
interested in technology, or indicated being intimidated by the idea of integrating such an 
advanced technology concept into their teaching. Because most of these students had taken their 
technology course more than one year ago, their confidence was low and many shared concerns 
about their ability to learn Scratch, much less use it with a student. Some PSTs noted that they 
did not want to “waste time” when tutoring, fumbling through an unfamiliar program, and 
several even indicated that they were afraid to look “dumb” in front of their student.  
Discussion 
As of this writing, the International Society for Technology in Education (ISTE) and the 
Computer Science Teachers Association (CSTA) have collaborated on a draft of standards for 
computer science educators (ISTE, 2019). In addition, ISTE has published competencies for 
Computational Thinking (2018) related to problem-solving using the power of computing. In 
both cases, these sets of standards recognize that learners use logical processes to decode, 
analyze, and create new information. While the understanding of computer-based technical 
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functions is important, it is just as important for educators to develop effective teaching 
strategies that implement real-world problem-solving that require creative solutions. 
Understanding the use of digital devices and software is only one piece of the puzzle, just as 
understanding how to create words out of letters is only one part of literacy development 
(Grafwallner, 2018; Hutchison et al., 2015). Once teachers are able to see the relationships 
between computer science and reading and writing literacy, they are able to more readily develop 
lessons that take advantage of game-based and other digital environments. However, without 
training in these areas, teachers may struggle to help students see the connections, as indicated 
by the PSTs in the current study. The study includes implications that preservice teacher training 
requires more attention to computational thinking and computer science instruction as part of the 
essential skills they are taught before they enter the classroom.  
Due to the shortage of computer science educators, teacher education programs need to 
embed computer science curriculum into their programs so that general education teachers are 
prepared to weave CS content into their future classrooms. Simply adding the vocabulary 
“computational thinking” in subject areas such as math and literacy support CS instruction as 
children learn the terminology and see it used in multiple contexts. Additionally, weaving coding 
in as writing instruction is a way to incorporate it as a new form of composition (Burke, 
O’Byrne, & Kafai, 2017). Finally, computational participation extends it even further to include 
the social aspect of learning when interacting virtually with others, and improving and changing 
others’ content through remixing and co-creating (Burke, O’Byrne, & Kafai, 2016; Gee, 2013; 
Papert, 1980; Scratch 2011; Warschauer, 2004). 
During the study, it was indicated by participant Allison that her kindergarten student did 
not immediately see the connection between reading and Scratch, though she as the teacher 
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readily did. She noticed in particular how the student was able to create his own story, as well as 
new ways of understanding the onscreen symbols as words – in other words, she was able to 
observe directly the Situated Meaning and Identity Principles as described by Gee (2013). 
Tutoring happened two times per week (one hour weekly) during one semester and much literacy 
content needed to be covered in the short time period. Perhaps with more time and emphasis 
placed on coding as a language, both student and teacher would see this connection.  
Peppler & Warschauer (2011) found that an 8-year-old built reading and writing skills 
over a 2 ½ year time period by coding with Scratch. This child first showed fast technology 
learning with Bryce5, a challenging software program to master, but requiring little to no 
reading. Her success with this program gleaned confidence in programming and led to 
discovering Scratch. Exploring the program over time, the child found success in the paint editor 
and audio recording. Scratch uses block code so she learned by combining blocks of similar 
shape and color, but then she started to show interest in incorporating letters, specifically by 
identifying specific letters on the keyboard to elicit movement from her Scratch “sprite.” She 
was the first in her community center to stack code to make objects move which demonstrated a 
“link between traditional print literacy and Scratch,” serving as motivation to learn more about 
gaming and pushing her to engage in more print reading (Peppler & Warschauer, 2011, p. 29). 
Each Scratch block has an action written on it, so in order to choose, one must read. The child in 
Peppler & Warschauer’s study (2011) had time to explore Scratch over time which increased her 
interest in the program and motivated her to read to write the block program to create the game. 
For the first time, she was reading and writing texts as she saw a relationship between 
programming literacies and decoding print text. Over time, she became aware of how language 
operates by making “connections between the Scratch programming language and her spoken 
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(and increasingly written) English language” (Peppler & Warschauer, 2011, p. 32). In this study, 
Allison, like many members of the post-study focus group, indicated that learning a language 
takes time and includes similar skills, whether that language is English, Spanish, or computer 
code. Pseudocode is embedded text that only the programmer, not the computer, can read, 
helping the programmer organize code into steps or parts (Baker-Doyle, 2018). Pseudocode 
serves as a frame in coding, similar to planning writing, and helps situate meaning for the 
programmer (Gee, 2013). Children who learn to pseudocode in programming can apply the same 
concept to writing English or another language as they participate in metacognition (Baker-
Doyle, 2018). Furthermore, just as in writing, style matters in coding and through peer craft, 
coders get feedback from others as they improve their work. Similarly, peer editors do the same 
thing when engaging in writing. 
It is also worth noting that children today have unlimited access to digital content and 
must engage in content creation on a continual basis to decipher meaning. In support of literacy 
and coding, educator Mark Davis (2018), stated, “My students practiced decoding through the 
process of coding, learned syntax as a new vocabulary, and became fluent in a global language of 
programming” (para. 6). He continued by noting the increase in motivation as interdisciplinary 
connections are made. This relates directly to the framework offered by Gee (2013) – when 
game-players are introduced to new challenges that are just on the edge of difficulty and 
therefore able to be attained through practice, they are motivated to continue to reach for their 
goals as they will eventually succeed. When students experience success in coding at one level, 
they are encouraged to continue growing their skills and gaining new ones in order to accomplish 
more advanced tasks. This was the case in Peppler & Warschauer’s (2011) study. In research in 
other areas related to learning and motivation, these tenets continue to hold (National Academies 
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of Sciences, Engineering, and Medicine, 2018). In most learning endeavors, challenge that is 
manageable and not overly frustrating encourages learners to persist and see the value in what 
they are learning more readily. The study shows that educators can use Scratch as a 
differentiation tool, as in this case to work with readers who struggle. Multimodal computer 
programming whether through LOGO (Papert, 1980) or Scratch might aid in students gaining 
basic literacy skills (Peppler & Warschauer, 2011). Scratch also challenges high-ability learners 
(Hagge, 2017). This is a way to differentiate beyond ability grouping, as coding allows challenge 
with text complexity beyond the typical. More time needs to be allotted for programming 
language learning to support reading and writing skills at the elementary level, instead of test 
preparation, and Scratch can be integrated in a variety of subject areas (Peppler & Warschauer, 
2011).  
As noted by Darling-Hammond, et al. (2009), teachers need a great deal of time and 
practice in implementing new strategies and gaining the skills and confidence needed to use them 
effectively. As one of the primary concerns of PSTs who did not participate in the study, time 
continues to be an important element of ensuring that teachers are adequately prepared with the 
knowledge, tools, and confidence to implement computer science instruction in the classroom. 
Until computer science standards are more fully integrated into state graduation, teacher 
education programs, and teacher certification requirements, new teachers entering the profession 
will unlikely be fully prepared to address coding with their students. They may, indeed, not even 
see the value in doing so. This study shows that there is, however, value in exploring the 
interplay between different types of literacies, including fundamental reading and writing skills, 
through the lens of technology and computer gaming. Yet, educators privilege spoken words and 
written text over other types of communication (Peppler & Warschauer, 2011). Coding apps such 
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as Scratch, Code.org, and many others implement game-based features in order to provide 
learners with motivational challenges that continually stretch their abilities while offering them 
new and creative ways to explore decoding (reading) and encoding (writing). When 
incorporating the computational participation piece, coding prepares students to “communicate, 
socialize, and engage in literacy practices needed in the future careers as global citizens” (Burke, 
O’Byrne, & Kafai, 2017).  
Limitations and Further Considerations 
A limitation to this study is that, as an investigative case study, it is limited to one 
Midwestern region, one school, and one university, which means a small sample size and limited 
ability to generalize to other settings (Yin, 2009). This site also reflected a relatively low rate of 
socioeconomic and ethnic diversity, and only one PST used coding with a student. Although this 
limited the data relating coding to sight word acquisition, it did develop further questions as to 
why PSTs avoided coding, and provided insight into additional research that may be done 
regarding PST confidence and ability to use technology with literacy teaching strategies. As a 
follow-up in the spring 2019 semester, more PSTs (4/17) were interested in including coding 
with their students, yet due to uncontrollable weather issues during this semester, tutoring time to 
include coding was reduced dramatically.  
Although the children in this study were struggling in some aspect of literacy, none had 
been diagnosed with dyslexia. Dyslexia presents itself as problems with word reading/decoding 
and spelling/encoding, issues that some of the children were experiencing. Thompson et al. 
(2018) found coding, in addition to direct and explicit instruction, helped students with their 
reading and spelling issues. Future research may wish to consider dyslexia and other print and 
reading disabilities with regard to differences in response to coding as a teaching intervention. 
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The use of coding goes beyond sight word acquisition. Future research could include 
multiple aspects of literacy with different children. For example, Scratch supports writing and 
collaboration when designing a game as others remix the game and leave comments for possible 
improvements, providing for the same gaming literacies that Gee (2013) discusses in his 
framework of understanding how video games support and enhance learning. Children also 
explore new career opportunities as game designers, programmers, or writers as they strengthen 
communication skills and visual and disciplinary literacy. This study has a strong relationship to 
the limited body of research currently available, and provides further insight into coding and its 
relationship to literacy. More research, especially qualitative studies within social contexts, is 
needed in how technology is actually used in school populations (Warschauer, 2004). 
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Appendix A 
Screen shot of Scratch remix used in study 
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Appendix B 
Participant Prior Knowledge Assessment 
 
Thank you for consenting to participate in this study. This study is about understanding how 
preservice teachers see coding instruction, specifically through the Scratch application, as related 
to sight word acquisition and literacy skills development. To give us a better understanding of 
your prior knowledge, please respond to the following prompts: 
 
• Tell us about your prior knowledge or experience with coding. For example, have you had 
any computer science classes where you have learned about or used coding? Even if you 
haven’t had experience coding yourself, what do you know about coding? Where is coding 
used? 
• Share your experience and what you know about word study strategies. Word study is 
phonics, spelling, and vocabulary instruction. What strategies do you know about or have 
you used with children to help them with word study? 
• Explain any knowledge you have about the relationship between coding and word study 
and/or reading. 
• Please share your experience or knowledge of the Scratch website. 
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Appendix C 
Initial Study Participant Questionnaire 
Name:___________________________________________________________ 
 
Pre-Study Questions 
1. Please tell us why you chose to participate in this study. For example, was it due to the needs 
of your student(s)? Are you interested in learning in general/coding/technology? 
 
2. Describe, in general, the reading needs of your student who you believe may benefit from 
using coding. 
 
3. Tell us what you know (if anything) about coding. 
 
4. Please describe what you know about word study strategies. 
 
5. What are your perceptions about the connections (or lack of connections) between coding 
and reading? 
 
6. What, if any, expectations do you have after participating in this study? 
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Appendix D 
Focus Group Questions 
 
1. Why did you choose to participate or not in the study this semester?  
 
 
2. What would be your suggestions for increasing participation next semester?  
 
 
3. What are your ideas for using coding in literacy?  
 
 
4. What apprehension do you have related to coding?  
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